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Abstract

The yield loss in maize caused by European corn borer
(ECB) Ostrinia nubjlalis was investigated in Fayoum
Governorate, Egypt in 2003 and 2004 seasons. Results
showed that ECB larvae caused damage in both ear
{shank, grain and ear top) and stalk at different levels of
the plant (tassel, tassel + one leaf, tassel + two leaves,
tassel + three leaves and at ear level). The total percent
of infested plants with ECB were 29.2% (10.5 stalks +
18.7 ears) and 28.6% (10.3 stalks + 18.3 ears) in 2003
and 2004 seasons, respectively.

Based on the data obtained from simulated and natural
infestation using a given equation, vield loss could be
estimated by field survey of the number of stems broken
at different plant levels. The actual loss in grain vield
was 0.38 and 0.31 kg/100 plants in 2003 and 2004
seasons, respectively, compared to 0.35 and 0.29
kg/100 piants estimated by the given equation. The
differences between the actual and estimated loss in
yield is not considerable. This finding ascertains that the
use of such equation facilitate the assessment of ECB
damage to maize plants through field observation of
infestation symptoms as broken stems only.

INTRODUCTION

The European corn borer (ECB) Ostrinia nubilalis (Lepidoptera: Pyralidae) is a
major economic pest of corn (Zea mays), and considered one of the most damaging
borers of maize in Egypt. The larvae of ECB cause direct losses by boringinto plant
stems or ears in addition to indirect losses by facilitating the infection by micro-
organisms.

ECB larvae act as vectors of Fusarium, causing kernel rot (Sobek and
Munkvold, 1999). In Germany, the yield losses due to ECB in testcross hybrids
amounted to 40% (Kreps et al, 1998). In Egypt, Semeada (1998) found that 13-18%
reduction in yield of maize was due to O. nubifalis. Bohn et al, 1999, found that ECB
infestation reduced average maize grain yield of the hybrids by 0.28% for each 1% of
damaged plants and by 6.05% for each European corn borer larvae per plant. Also,
Szoke et al (2002} found that losses caused by this pest ranged from 250-1000 kg/ha.

The aim of the present work is to estimate the effect of natural as well as
simulated infestation of O. nubilalis at different plant parts (stems and ears) on yield
losses of maize to set up a simple equation facilitates the estimation of yield loss in
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the field without dissecting the plants.
MATERIALS AND METHODS

Two kinds of experiments were done in the present work; the first was for
monhitoring the infestation with O. nubialis through the season and the second was for
assessment the damage in maize yield through natural or simulated infestation.

- Monitoring the infestation and natural damage:

The experiments were carried out during 2003 and 2004 seasons in Fayoum
Governorate, The experimental area was divided into four equal plots; each contained
40 rows 6 m long and 70 cm wide. Maize seeds (Balady variety) were planted at the
2% week of May in both seasons and the experimental area received all normal
agriculturai practices with no insecticides.

To monitor the ECB infestation, 25 stand plants (6 weeks after plantig) were
randomly chesen from each plot and examined to record the types of infestation as
breaking or drying maize stalks.

At harvest in the end of August, 1000 plants (250 /plot) were randomly
chosen, dissected and examined to confirm the previous symptoms of infestation and
to determine the percent of each symptom. Also, 300 ears were randomly gathered
and examined to record number of damaged grains per ear to assess grain vield {oss.
2- Simulation damage:

An experiment, similar to that mentioned before, was carried out at the same
seasons and region. The experimental area was periodically sprayed with a suitable
recommended insecticide when it was necessary to minimize the natural insect
infestation.

Eight weeks after plantation, damage of O. nubilalis was simulated through
five different treatments, in addition to the control (heaithy plants), by cutting the
stem at the: tassel, tassel + cne leaf, tassel + two leaves, tasse! + three Jeaves and at
ear level. The experimental area was divided into four equal plots; each contained 36
rows 6 m long and 70 cm wide (each treatment & rows).

At harvest, 200 ears/treatment or control (50 /plot) were randomly collected
and left for one month to dray. Weight of ears and cobs were then obtained to
determine the weight of grains/ear. The obtained data was computed to set up the
following new equation (no.2) which can be applied to estimate the loss in the grain
due to ECB infestation:

L =Y x M (with ears infestation).......c.coursminurmrmrmsisssncrnsiesrinssntinresrscnss
(1)
Where L = Loss in weight due to infested grains

Y = number of damaged grains

M = mean weight of healthy grain.
L=X{nr+nr +nr+nr + nqgry }/100 (with stalks
infestation)..cc.coxeiriinenes (2)

Where L = Yield ioss

X = mean weight of grain per healthy ear

n = number of broken tassels

n; = number of broken plants at the tassel + 1 leaf
n, = number of broken plants at the tassel + 2 leaves
ny = number of broken plants at the tassel + 3 leaves
ny = number of broken plants at ear level
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r&r &r; &r; &ry = % grain weight reduction for each type of damage comparing
with undamaged plants

RESULTS AND DISCUSSION .
1- Natural infestation:

Results in table (1) revealed that, damage of C. nubilalis began to appear on
stalks 7 weeks after planting date. This agreed with Abed-Elgayed (1996) who found
that & nubifalis infestation started 4 to 7 weeks after planting according to sowing
date,

The insect induce five sorts of damage according to the situation of infestation
as drying or breaking of: the tassel, tassel + 1 leaf, tassel + 2 leaves, tassel + 3
leaves and at ear level, other down parts were not damaged. The percents of final
damaged plants with the previous infestation sorts were 1.9, 1.8, 1.9, 3.0 and 1.0 %
in 2003 season and 2.9, 3.0, 2.4, 0.9 and 0.6 % in 2004 season, respectively, with a
total percent ranged between 9.5 and 9.8%.

Also results presented in Table (2) confirmed that, @. nubilalis nearly infests
only the upper half level of maize stalks. The total percentages of damaged plants
were 10.5 and 10.7% in 2003 and 2004 seasons, respectively. The level of tassel + 1
leaf received the highest percentage of damage (34.3841.1) followed by tassel
{21.9830.8), tassel + 2 leaves (18.1814.0), tassel + 3 leaves (17.1&8.4). Ear level
had the lowest percentages of damage (8.6&5.6) in 2003 and 2004 seasons,
respectively, Calvin et al (1988) reported that, the average probability of larval
occurrence per stratum was 18.4, 59.5 and 22.1% for the bottom, middle and top
strata, respectively. The same author found that, there was no relationship between
grain yield and level of infestation in the top stratum regardless of the plant stage. In
Egypt, El-Naggar (1997) found that different larval instars of O. nubilalis infest maize
stalk with high percentage while other plant parts were less infested. In Slovakia,
Cagan {1998) reported that the first damage of ECB occurs in upper internodes of
maize plants and internodes 7-9 had the highest amount of larval entrance holes.

Data presented in (Table 3) showed that the ECB larvae attack the ear
through the top, husks or the shank to feed on grains and cub. In general, the
percentages of infested ears were 18.7 and 18.3 in 2003 and 2004 seasons,
respectively. The highest infestation percent (10.0.) in the first season was for ear top,
while the grains received intermediate percent (5.0%) and ear shanks received the
lowest infestation {3.7%). In the second season the grains had the highest infestation
(11.0%), followed by ear tops (6.0%), and shanks (1.33%). In this respect, El-Naggar
{1997) in Egypt, found that, the average percentage of infested ears was 15.7%. Also,
in USA, Andreadis (1988) recorded 37.0 and 19.0% damaged ears by ECB in June and
July plantations, respectively. Most of damage basically occurs to the grains due to
larval feeding, and secondary to the infection with rot pathogens. In this respect
Ivashchenko (1996) mentioned that, the effect of infestation by the insect includes
hidden damage due to larval penetration through the top or pedicle of the ear
resulting in rotting of the cob and grains.

2- Natural infestation and yield loss:

The total numbers of damaged grains per 100 ears due to ECB larval feeding
were 513 and 425 grains and the corresponding losses in their weights were 163.95
and 137.62 gm. in 2003 and 2004 seascns, respectively. Mean weights of 100 grains
were 31.96 and 32.38 gm. in both respective seasons. Percent reduction in the grain
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weight of 100 ears was 1.60 in the first season and 1.37% in the second one, Table

(4)-

3- Simulated damage and grain yield:

Data presented in Table (5) showed that simulated Q. nubialis damage
reduced grains yield with about 4.11- 35.14% according to the sort of damage. Mean
weights of grains were 9.724, 9.066, 7.733, 7.467 and 6.577 gm/100 ears for the
different sorts, respectively and 10.141gm/100 ears for the control. The corresponding
percents of yield reduction were 4.11, 10.61, 23.74, 26.37 and 35.14%, respectively.
Such data could be used in the eguation no.2 to determine the loss in grain yield due
to the simulated (or natural) damage caused by ECB.

Applying the fore mentioned equations (1 and 2), yield losses were (0.188 +
0.164) and (0.147 + 0.138) kg/100 plants in 2003 and 2004 plantations, respectively.
Therefore, the total losses were 0.352 and 0.285 kg/100 plants. The actual losses in
the same seasons were 0.380 and 0.310 kg/100 pfants. Thus the actual loss in yield
was not considerably different from those estimated using the equations. Also the
total percents of infested plants with ECB were 29.2 (10.5 stalks + 18.7 ears) and
28.6 (10.3 stalks + 18.3 ears) in 2003 and 2004 seasons, respectively. This finding
ascertains that the use of such equation facilitates the assessment of O. nubilalis
damage te maize plants through field observation of symptoms only. In this respect
Szoke et al 2002, mentioned that, losses caused by ECB ranged 250-1000 kg/ha,
depending on the degree of infestation, year, and yield averages.
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Table 1. Monitoring natural infestation sorts with O. nubiialis and maize yield in 2003

and 2004 seascns at Fayoum.

. Yield (K

In;pec Infestation % /100 4(3 a?g

o TH1 | 742 | 143 | Atear | O@

ate | Tassel leaf leaves | leaves level treatment | control

: 2003 ]
1/6 0.0 |00 0.0 0.0 0.0 0.0
28/6_ | 0.62_ | 0.25 0.0 0.0 0.0 0.87
5/7 112 1 0.87 0.75 1.25 0.25 4.25
12/7 125 [1.12 1.0 1.75 0.25 5.37
19/7 1125 | 1.37 1.37 2.5 0.37 6.87 9.89 10.27
26/7 | 1.62 | 15 1.75 2.75 0.75 8.37
2/8 187 | 1.75 1.87 3.0 0.1 9.5
9/8 1.87 | 1.75 1.87 3.0 1.0 9.5
16/8_ | 1.87 | 1.75 1.87 3.0 1.0 9.5
2004

25/6 100 |00 0.0 0.0 0.0 0.0
27 05 |o012 0.37 0.0 0.0 0.5
9/7 062 |0.87 1.62 0.62 0.0 3.75
16/7 |20 |2.62 1.87 0.62 0.0 7.12
23/7 | 2.87 | 2.87 2.0 0.87 0.12 8.75 9.7 10.01
30/7_ | 2.87_| 3.0 2.12 0.87 0,62 95
6/8 287 | 3.0 2.37 0.87 0.62 9.75
13/8 | 2.87 | 3.0 2.37 0.87 0.62 9.75
20/8 | 2.87_| 3.0 2.37 0.87 0.62 9.75
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Table 2. Comparative percentages of O. nubilalis damage with the different infestation
sorts at harvest in 2003 and 2004 seasons.

Infestation sorts/1000 piant O
Season Tassel T+1 leaf | T+2 leaves | T+3 leaves Akt;;r Total
2003 No. 23 36 19 18 9 105
%%* 21.9 34.3 18.1 17.1 8.6 10.5
No. 33 44 15 9 6 107
2004 o v T 308 41.1 14.0 84 | 56 10.7

* Comparing with total infested stems.

Table 3. Effect of ECB damage on different parts of corn ears in 2003 and 2004

seasons.
Infested ears %
Season Total
Shank Husk (grains) Ear top
2003 3.67 5.0 10.0 i8.7
2004 1.33 11.0 6.0 18.3

Table 4. Effect of ECB damage on maize grain yield in 2003 and 2004 seasons.

Mean weight Loss in _
Mean weight )
No. of damaged | (gm) of 100 grains % reduction
Season (Kg) of 100 o
grains/100 ears healthy {gm.)/100 of grain yield
) healthy ears
grains ears
2003 513 31.96 163.95 10.27 1.60
2004 425 32.38 137.62 10.01 1.37

Table 5. O. ni/bi/a/is damage simulation and grain yield during 2003 and 2004 seasons.

Sorts of simulated

Weight of grain /100 ears (kg.)

Average

damage . 2003 2004 Mean reduction (%)
Tassel . - 9,665 9.783 8.724 4.11
Tassel + 1 leaf 9.100 9.032 9.066 10.61
Tassel + 2 leaves 7.976 7.490 7.733 23.74
Tassel + 3 leaves 7.535 7.400 7.467 26.37
Ear level 6.872 6.283 6.577 35.14
Control 10.271 10.012 10.141 -
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